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Agglomeration externalities of fast-growth firms
Jun Dua and Enrico Vaninob
ABSTRACT
Small groups of fast-growth firms contribute disproportionately to job creation, yet little is known about their broader
impact on the economy. This paper provides the first evidence of the agglomeration externalities of fast-growth firms,
examining their economic impact on non-fast-growth firms operating within the same region (NUTS-2) and industry
(SIC2), and through backward and forward linkages. Using comprehensive firm-level data on UK firms between 1997
and 2013, the analysis shows robust evidence of positive spillovers of fast-growth firms on the labour productivity of
non-fast-growth firms in the same industry and region. However, the externalities in relation to the employment growth
of non-fast-growth firms are negative, suggesting labour poaching and local competition effects.
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INTRODUCTION
Fast-growth firms have attracted increasing attention from
policy-makers and academic researchers because of their
disproportionate contribution to economic growth and
job creation. Since the recent financial crisis, fast-growth
firms have been considered a viable option to foster econ-
omic recovery and are central to the political debate on
economic performance and industrial resilience (Anya-
dike-Danes et al., 2013; Bleda & Del Rio, 2013; Brown
et al., 2017; Coad et al., 2012; Mason & Brown, 2013;
Organisation for Economic Co-operation and Develop-
ment (OECD), 2013; Storey & Greene, 2010). However,
the existing literature has focused so far almost exclusively
on the characteristics of fast-growth firms, seeking to
identify the drivers and to predict the likelihood of fast-
growth episodes (Haltiwanger et al., 2013; Hölzl, 2014;
Lawless, 2014).
Following a different approach, recent studies have
investigated the emergence of the fast-growth phenom-
enon at the regional level, examining if and how
location-specific characteristics, industrial agglomeration
and specialization could promote fast-growth (Duschl
et al., 2015; Stam, 2005). The idea that region-specific
characteristics affect firms’ productivity and growth is
well established in economic geography and regional
science, with both theoretical and empirical analysis focus-
ing on local agglomeration externalities (Glaeser et al.,
1992; Jacobs, 1969). However, empirical evidence about
the ways in which agglomeration externalities occur and
how they may affect firms’ growth is still mixed (Abukabarr
& Mitra, 2017; De Groot et al., 2009).
The study fills this gap by analysing the impact of fast-
growth firms on the economic performance of industrially
related and proximately located non-fast-growth firms.
We define fast-growth firms using both employment-
and productivity-based definitions to capture different
business population and alternative spillover channels. To
the best of our knowledge, this is the first study to examine
the spillover effects of fast-growth firms. By using firm-,
region- and industry-level data for the UK over the period
1997–2013, we identify the main channels through which
these firms indirectly affect the productivity and employ-
ment growth of other firms in the region, and investigate
if these externalities spread horizontally or through forward
and backward linkages.
The results show that, on the one hand, a higher pro-
portion of fast-employment-growth firms has negative
effects on the average employment growth of other firms
in the same industry and region, consistent with
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competition-led crowding-out and labour-poaching
effects. On the other hand, a higher proportion of fast-pro-
ductivity-growth firms has positive spillover effects on the
labour productivity of non-fast-growth firms, suggesting
competition-led efficiency improvement and potential
knowledge spillovers. By analysing the externalities
among vertically integrated industries, we find that an
increase in demand by fast-growth firms has positive mar-
ket-creating spillover effects on other firms in upstream
sectors. Also, a higher proportion of fast-growth suppliers
results in increased productivity growth in downstream sec-
tors, potentially because of learning and demonstration
effects as a result of knowledge spillovers.
The analysis reveals the heterogeneous effects of fast-
growth externalities. First, these results are particularly
strong for small and old non-fast-growth firms, especially
in low-tech sectors. Second, stronger negative externalities
on employment growth mainly affect peripheral areas,
while the most agglomerated core regions experience posi-
tive spillover effects from increased proportions of fast-
growth firms, suggesting that the negative externalities on
employment growth might be exacerbated by a limited
supply in peripheral local labour markets. In contrast, the
stronger positive externalities on labour productivity from
fast-growth firms in highly agglomerated areas suggest
the presence of knowledge spillovers and efficiency
improvements because of increased competitive pressure
and learning effects stimulated by fast-growth firms.
The paper is structured as follows. The next section
reviews the main theoretical and empirical contributions
in the existing literature. We then discuss the data and pre-
sent the summary statistics, before explaining the meth-
odological approach. Finally, we present and discuss the
econometric results, and conclude by highlighting the pol-
icy implications and future directions for research.
LITERATURE REVIEW
The study is mainly related to two broad literatures. First is
the fast-growth firms literature that has expanded expo-
nentially in the last two decades. This strand of the litera-
ture has extensively highlighted how fast-growth firms,
although forming a small fraction of the business popu-
lation, generate a disproportionately high rate of new jobs
(Brown et al., 2017; Henrekson & Johansson, 2010;
National Endowment for Science, Technology and the
Arts (NESTA), 2009). Moreover, the exceptional growth
of fast-growth firms is not linked to cyclical economic fluc-
tuations, as their contribution to job creation has been
observed in times of both economic upturn and recession
(Hart & Anyadike-Danes, 2015). Since the recent financial
crisis, fast-growth firms have been considered as a viable
option by many governments to help foster economic
recovery, and have become central in the political and aca-
demic debate about economic resilience and growth (Acs
et al., 2008; Anyadike-Danes & Hart, 2018; Bleda &
Del Rio, 2013; Coad et al., 2014a; Mason & Brown,
2013; OECD, 2013; Storey & Greene, 2010).
The existing literature on this topic has mostly looked
at the characteristics and industrial distribution of fast-
growth firms, highlighting their prevalence among younger
(Haltiwanger et al., 2013), more innovative and knowl-
edge-intensive firms (Daunfeldt et al., 2014), but also stres-
sing how fast-growth phenomena are broadly spread
among firms of all sizes and industry (Henrekson &
Johansson, 2010; Lawless, 2014; Moreno & Coad, 2015;
NESTA, 2009). However, the predictability of fast-growth
episodes remains fairly limited, given their highly episodic
nature (Hölzl, 2014; Moreno & Coad, 2015; Parsley &
Halabisky, 2008) and their lack of persistence over time
(Acs et al., 2008; Brown et al., 2017; Daunfeldt &Halvars-
son, 2015; Du & Bonner, 2017), leaving in some respects
the fast-growth literature theoretically and empirically
underdeveloped (Coad, 2009; Coad et al., 2013; Denrell,
2004; Leitch et al., 2010).
Recent studies have started investigating the spatial
development of fast-growth firms, although little is
known about how fast-growth firms might be related to
regional development (Brown & Mawson, 2016; Li,
2016). Several studies suggest that regional characteristics
play an important role in affecting the development of
fast-growth firms, fostered by location-specific character-
istics, industrial agglomeration and specialization (Duschl
et al., 2015; Stam, 2005). The main regional factors usually
discussed in this literature include industrial agglomera-
tion, human capital, transportation costs, institutional fac-
tors and the entrepreneurial ecosystem (Arauzo-Carod
et al., 2010). While these factors have been investigated
to explain the incidence of fast-growth, much less attention
has been paid to the external impact of such firms’ activities
and their interactions with the local economy. Given the
relevant policy focus on fast growth, and the considerable
resources allocated by governments to stimulate such
growth, it becomes increasingly important to understand
the wider economic impact of the fast-growth phenom-
enon in the economy.
In this regard, by linking the fast-growth literature to
the main economic geography theories on agglomeration
externalities, it would be possible to analyse the spillovers
arising from the co-location in agglomerated regions and
industries of fast-growth and other firms (Abukabarr &
Mitra, 2017; Glaeser et al., 1992). In particular, following
the Marshall–Arrow–Romer (MAR) theories on localiz-
ation economies, the agglomeration of fast-growth firms
in a given region and industry could generate both positive
and negative externalities for other spatially proximate and
industrially related non-fast-growth firms. Marshallian
externalities linked to localization economies mainly oper-
ate through three different channels: sharing specialized
suppliers, labour pooling and matching, and knowledge
externalities (Glaeser et al., 1992; Marshall, 1920). First,
by sharing intermediate inputs from specialized suppliers,
fast-growth and non-fast-growth firms could reduce the
costs of obtaining inputs or of shipping goods to customers
(Fujita, Krugman, & Venables, 1999). In addition, fast-
growth firms could also generate spillover effects for
other firms in vertically integrated industries. In particular,
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these could be for non-fast-growth suppliers and consu-
mers, who could internalize the externalities related to
increased demand, and introduce new improved inputs,
innovation and efficiency gains induced by fast-growth
firms in other related sectors (Humphrey & Schmitz,
2002; Jabbour & Mucchielli, 2007). However, while
firms may be able to tap into better supply chains when
co-locating with fast-growth firms, they may also have to
bear increased costs of production because of the negative
externalities related to higher agglomeration. These nega-
tive spillovers are usually linked to high rental and transpor-
tation costs, and crowding-out effects related to the
tougher competition by fast-growth firms in both the up-
and downstream markets (Broersma & Van Dijk, 2007;
Combes & Gobillon, 2015).
Second, by locating close to each other, fast-growth and
other firms within the same industry could enjoy the
benefits of ‘thick’ labour markets, having access to a large
pool of suitably skilled workers (Combes & Duranton,
2006; Glaeser & Resseger, 2010). Clustering reduces the
costs of managing labour needs, especially in an environ-
ment with high turnover, reducing the uncertainty about
the future demand for labour and about the possible future
skills required (De Groot et al., 2009). In addition, the
clustering of firms within the same industry could facilitate
the transfer of workers from unsuccessful firms to success-
ful ones, facilitating the match between firms and workers,
and result in the reinforcement of dense agglomeration
(Duranton & Puga, 2004; Helsley & Strange, 1990). In
this regard, the agglomeration of fast-growth firms could
facilitate, on the one hand, the match between skilled
workers and firms’ requirements, or the flow of labour
and skills from fast-growth to other firms within the
same industry. However, on the other hand, a rapid
increase in the agglomeration of fast-growth firms could
also create negative spillover effects related to labour poach-
ing, where tougher competition in the local labour market
could draw the limited numbers of skilled workers available
towards the most successful firms in the cluster, that is, the
fast-growth firms (Coad et al., 2014b; Combes & Duran-
ton, 2006; Morris et al., 2019).
Finally, an increase in the agglomeration of fast-growth
firms could also generate relevant knowledge externalities
for other firms within the same region and industry,
where fast-growth and other firms could share ideas and
knowledge, mainly through informal interactions and the
movement of workers (Storper & Venables, 2004). Firms
can learn from other firms, through localized knowledge
spillovers, which are mainly relevant in the case of tacit
rather than codified knowledge, and intensifying the
benefits of the interaction within the local labour market
and with actors along the supply chain (Polanyi, 1967).
The existing literature suggests that firms operating in
regions and sectors characterized by greater levels of
agglomeration experience higher rates of growth, thanks
to the indirect effect of tacit or explicit externalities origi-
nated from better performing companies (Audretsch &
Dohse, 2007; Raspe & Van Oort, 2007). Thus, it is reason-
able to hypothesize that fast-growth firms might indirectly
affect the performance of spatially proximate and indust-
rially related non-fast-growth firms because of their dyna-
mism, innovation, productivity growth and employment
creation. In addition, horizontal externalities could arise
through imitation, cooperation, competition and the
movement of workers between fast- and non-fast-growth
firms. Thus, spatially agglomerated fast-growth firms oper-
ating within the same industry could, on the one hand,
trigger positive externalities, through demonstration effects
and competition-led efficiency improvements, but, on the
other hand, they could also lead to competition-led crowd-
ing out effects as a result of the tougher competition for
common resources and inputs of production, such as skills
and intermediate inputs (Glaeser et al., 1992; Porter,
1990).
The processes through which agglomeration external-
ities from fast-growth firms may occur are indeed complex,
and could be mediated by a mix of different economic
forces, such as the level of agglomeration and concentration
in the local industry, the availability of skills and the inten-
sity of the vertical integration. Thus, fast-growth external-
ities may result in differentiated effects for other co-located
firms within the same industry. As such, the overall effects
of fast-growth agglomeration externalities may be context
dependent, based on the resources and knowledge available
across regions and industries (Neffke et al., 2011).
DATA
Data sources
The empirical analysis draws on a mix of data sources at the
firm, industry and region level. First, we use firm-level data
from the Office for National Statistics (ONS) Business
Structure Database (BSD) covering all businesses in man-
ufacturing industries in the UK between 1997 and 2013
(ONS, 2017). The BSD provides information on firms’
age, ownership, turnover, employment, industrial classifi-
cation and postcode. Second, we include several variables
at the region and industry levels, calculated by aggregation
from the BSD database at the NUTS-2 region and SIC2
(Standard Industrial Classification) industry level, such as
employment, net entry rate and agglomeration index. To
estimate vertical backward and forward linkages, we make
use of the ONS input–output tables, estimating supply
and demand for all sectors at the SIC2 level in the UK.
In addition, the research and development (R&D) intensi-
ties at the NUTS-2 region and SIC2 industry level are esti-
mated using the UK Innovation Survey database (ONS,
2018).
Fast-growth definitions
Thanks to these detailed and comprehensive data, we can
identify the incidence and distribution of fast-growth
firms across the UK regions and industries in the UK
using alternative measures. There is an ongoing debate
over the merits and drawbacks of different definitions of
fast-growth firms (Anyadike-Danes et al., 2015; Daunfeldt
et al., 2014; Du & Bonner, 2016; Moreno & Coad, 2015).
Recent evidence shows that employment and sales growth
Agglomeration externalities of fast-growth firms 3
REGIONAL STUDIES
based measures are only modestly correlated, and different
definitions produce different subsets of the business popu-
lation (Daunfeldt et al., 2014; Du & Bonner, 2017; Shep-
herd & Wiklund, 2009). Hence, in this study we examine
two different fast-growth definitions, based on employ-
ment and productivity growth, to capture the top perfor-
mers in terms of different growth mechanisms.1
First, the employment-based high-growth-firms
(HGFs) definition captures firms with at least 10 employ-
ees that have an annual average growth in employment of
20% or more over a three-year period (Eurostat-OECD,
2007). Also to include firms with fewer than 10 employees,
we adopt the small HGFs definition introduced by Clayton
et al. (2013), capturing firms with fewer than 10 employees
which grow by more than eight new employees over a
three-year period. Second, we follow Du and Bonner
(2016, 2017) to define productivity-based super-growth
heroes (SGHs). This metric captures firms that have
experienced a positive labour productivity growth over a
three-year period, whereby both turnover and employment
have grown relative to the base year, implying faster growth
in turnover than in employment, and in addition with
labour productivity levels above the SIC3 industry average.
Firms are defined as fast-growth firms for the three years
constituting the growth episode in order to identify pre-
cisely each of the years in which firms have registered par-
ticularly fast growth.
Table 1 presents summary statistics about the charac-
teristics and distribution of the overall sample of manufac-
turing firms, HGFs and SGHs in the UK. Fast-growth
firms represent around 4–5% of manufacturing firms in
the sample. During this period, about 150,000 manufactur-
ing firms have experienced at least one SGH period, while
almost 120,000 have registered at least one HGF period.
By comparing these two groups, we observe that during
this period only 15% of these firms have experienced
both an SGH and an HGF episode. Fast-growth firms
are usually larger than the average firm in terms of
employment and turnover, and have higher labour pro-
ductivity. It appears that the average firm age of SGHs or
HGFs is around 12–14 years. Both SGHs and HGFs
have a higher probability of being foreign owned and of
being more likely to be part of a business group. However,
in our sample, the percentages of small and medium-sized
enterprises (SMEs), young and high-tech firms do not dif-
fer significantly between fast-growth firms and the average
firms.2
Figure 1 presents the geographical distribution of
SGHs and HGFs employment as the average share of
total employment for each NUTS-2 UK region during
the period 1997–2013. The two maps highlight a different
geographical distribution for these two groups of fast-
growth firms. In fact, the SGHs incidence rate is particu-
larly high in large cities’ regions, such as the Greater
London area, Hampshire (Southampton), the East Mid-
lands (with Nottingham and Derby), and the Leeds and
Newcastle regions. These are thus mainly in highly
agglomerated areas, as suggested by the positive correlation
between this fast-growth metric and the Ellison and Glae-
ser (1997) agglomeration index, and thus in turn with pro-
ductivity growth as shown in the previous literature
(Bertinelli & Black, 2004; Duranton & Puga, 2004).
HGFs instead seem more evenly distributed both in
urban and rural regions, with relatively higher incidence
in Surrey, Sussex, Cheshire and County Durham, but
also in more agglomerated regions, such as the Greater
Manchester area and the region of Edinburgh in Scotland.
This is consistent with previous evidence suggesting that
employment fast growth can happen everywhere (Moreno
& Coad, 2015).
Fast-growth externalities
Following the theoretical predictions discussed above, and
the established empirical literature on the identification of
agglomeration externalities developed since the seminal
paper by Javorcik (2004), we consider three possible
Table 1. Characteristics of UK fast-growing firms in the manufacturing sectors, 1997–2013.
Overall SGH HGF
Observations (share of total, %) 2,823,945 (100%) 153,339 (5.4%) 120,690 (4.3%)
Mean SD Mean SD Mean SD
Total employment 21.13 202.14 74.15 467.30 54.33 280.80
Turnover 2948.95 77,105.55 16,232.44 179,711.20 6756.48 51,204.58
Labour productivity 90.11 1967.61 174.75 731.81 162.92 1239.06
Average age (years) 12.63 10.06 14.39 10.18 12.42 8.90
Foreign ownership 2.32% 0.15 8.55% 0.28 5.62% 0.23
Group 62.95% 0.48 67.45% 0.47 76.21% 0.43
SMEs 98.80% 0.11 95.88% 0.20 98.19% 0.13
Young 53.98% 0.50 52.03% 0.50 54.33% 0.50
High-tech 24.64% 0.43 24.84% 0.43 25.73% 0.44
Note: Statistics are based on the Business Structure Database (BSD) between 1997 and 2013. Turnover is expressed in thousands of pounds. Super-growth
heroes (SGHs): firms that have experienced a positive labour productivity growth over a three-year period with both turnover and employment growth and
labour productivity is above three-year average labour productivity of its sector at the SIC3 level. High-growth firms (HGFs): the total employment of firms
with more than 10 employees grows by more than 20% over a three-year period, or if the total employment of firms with fewer than 10 employees grows by
more than eight new employees over a three-year period.
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measures of fast-growth spillovers. First, fast-growth
industrial externalities at the horizontal level
(Horizontal FGrst) relate to the spillover effects generating
from fast-growth firms operating in the same SIC2 indus-
try s and NUTS-2 region r, following MAR theory. This is
measured by the share of fast-growth firms’ employment
FG EMPLrst over the total employment EMPLrst of each
region and industry in a given year (t):
Horizontal FGrst = FG EMPLrst/EMPLrst
Second, we estimate backward and forward externalities
along the vertical supply chain, considering the fast-growth
spillovers originating from vertically integrated sectors
which are part of the same value chain of production. To
do so, we build two measures of vertical externalities for
each sector: one for backward linkages with fast-growth
suppliers, and the other for forward linkages with fast-
growth customers (Frenken et al., 2007; Javorcik, 2004).
Following Javorcik’s (2004) methodology, we use the
average intermediate supply linkage between SIC2 indus-
tries pairs, with the 2005 UK input–output tables as a
base year, as a measure of industrial integration between
all sector pairs in the UK (asj). For each sector (s) we can
then construct two measures of vertical externalities
through backward linkages with the supplying sectors ( j)
and forward linkages with customer sectors (z). To do so,
we weight the share of fast-growth firms’ employment in
each upstream (Horizontal FGrjt) and downstream sector
(Horizontal FGrzt) of industry (s) within the same region
(r) by the relative measure of vertical integration between
each pair of sector (sj) and (sz), and averaging across all
backward ( j) and forward sectors (z):3
Backward FGrst = 1n
∑n
j=1
asj ×Horizontal FGrjt
Forward FGrst = 1n
∑n
z=1
asz ×Horizontal FGrzt
In this way, we can comprehensively estimate the external-
ities of fast-growth firms, considering not only those oper-
ating within the same region and industry but also the
spillovers spreading throughout vertically integrated indus-
tries located within the same region.
Figure 1. Share of high-growth firms (HGFs) and super-growth heroes (SGHs) over total employment per region (NUTS-2 level).-
Note: Statistics are based on the Business Structure Database (BSD) between 1997 and 2013. SGHs are those firms that have
experienced a positive labour productivity growth over a three-year period with both turnover and employment growth, and
labour productivity is above the three-year average labour productivity of its sector at the SIC3 level. HGFs are the total employ-
ment of firms with more than 10 employees that grow by more than 20% over a three-year period, or if the total employment of
firms with fewer than 10 employees grows by more than eight new employees over a three-year period.
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METHODOLOGY
We model fast-growth externalities for other non-fast-
growth firms in the following way, controlling for firm,
region and industry heterogeneity:
DEMPirst = b0 + b1DHoriz.HGFrst
+ b2DBackw.HGFrst
+ b3DForw.HGFrst + b4FIRMit−1
+ b5ENVrst−1 + jt + ji + jrs + 1it
+ 1rst , (1)
DLPirst = b0 + b1DHoriz.SGHrst
+ b2DBackw.SGHrst + b3DForw.SGHrst
+ b4FIRMit−1 + b5ENVrst−1 + jt + ji
+ jrs + 1it + 1rst , (2)
In equation (1) the dependent variable DEMPirst represents
the year-to-year employment growth of non-HGF firms (i)
at time (t), while the key explanatory variable
DHoriz.HGFrst indicates the horizontal externalities linked
to an increased incidence of employment-based HGFs in
SIC2 industry (s) and NUTS-2 region (r). The potential
regional vertical externalities in the backward
DBackw.HGFrst and forward sectors DForw.HGFrst are
also included for the spillover effects in sector (s) and region
(r) of an increased incidence of fast-growth firms in the up-
and downstream industries.
Similarly, equation (2) models the spillover effects of a
higher proportion of productivity-based SGHs on the
labour productivity growth of non-SGH firms. In this
case, the dependent variable DLPirst measures the year-
to-year labour productivity growth of non-SGHs in region
(r) and industry (s) at time (t) measured as total revenue per
employee.4 The key explanatory variables include
DHoriz.SGHrst , an increase of the proportion of SGHs
over total employment in region r and industry s, and the
vertical externalities linked to an increase in proportion of
SGHs in backward (DBackw.SGHrst) and forward sectors
(DForw.SGHrst).
5
Both equations control for variables at different levels.
First, the vector FIRMit−1 includes several firm-level
characteristics, including lagged levels of employment,
labour productivity, firm age, foreign and group ownership.
Second, ENVrst−1, represents the different control variables
at the industry and region level. We control for the overall
performance of sectors and regions where each firm oper-
ates at the NUTS-2 and SIC2 level, including lagged levels
of employment, labour productivity growth and the net
entry rate, in order to take into account the level of compe-
tition and the dynamism of the local industries.6 In
addition, we control for the region and industry R&D
intensity and for the agglomeration index at the region–
industry level, using the Ellison and Glaeser (1997) defi-
nition.7 We also interact each externality metric with the
agglomeration index in order to estimate the relationship
between fast-growth incidence rate and other firms’
employment and productivity growth, while controlling
for the self-selection of fast-growth and highly performing
firms in industries and regions characterized by high levels
of spatial agglomeration and industrial concentration
(Autor et al., 2017; Combes & Gobillon, 2015).
By using an ordinary least squares (OLS) first-differ-
ence fixed-effects model, we can identify the relationship
between fast-growth externalities and the economic per-
formance of non-fast-growth firms. In particular, the
first-difference model allows one to measure the effect of
a standard deviation increase in the externalities of fast-
growth incidence rates on other firms’ employment and
productivity growth. In this way, we can identify the
dynamic evolution of fast-growth firms and of their related
spillovers, given their definition being based on rapid
growth and of a volatile nature. In particular, we are inter-
ested in understanding how the variation in fast-growth
firms agglomeration affects employment and productivity
growth for other firms clustered within the same industry.8
In addition, the firm, industry and regional control vari-
ables, together with firm-level (ji), year (jt) and region–
industry fixed-effects (jrs), improve the estimation precision
by accounting for a range of firm heterogeneities and con-
trolling for time-invariant firm, industry and region specific
effects. Standard errors are clustered at the region, industry
and year level.
Robustness tests and heterogeneity analysis
To test the robustness of our baseline specifications we per-
form several checks. First, we adopt a multilevel (ML) first-
difference fixed-effects methodology in order to consider
the hierarchical nature of the data, relaxing the stringent
assumption that observations within subunits are uncorre-
lated and modelling the non-independence of units in the
same cluster (i.e., region and industry), including variables
in the model at different levels (Gelman & Hill, 2007;
Raspe & Van Oort, 2007; Srholec, 2010).
Second, we implement a dynamic system generalized
method of moments (GMM) instrumenting the possible
endogenous variables with their three-period lagged values.
In this case, we consider the fast-growth variables as prede-
termined and therefore not correlated with the error term,
but expected to influence non-fast-growth firms’ perform-
ance. System GMM has been found to be more efficient
compared with difference GMM, particularly in the pres-
ence of heteroskedasticity (Arellano & Bond, 1991). To
evaluate the overall goodness of fit of the GMM models,
we report the Hansen test of overidentifying restrictions,
which presents an evaluation of the exogeneity of the subset
of instruments. We also test for the presence of first- and
second-order serial autocorrelation, for potential inconsis-
tency with predetermined variable regressions (Windmei-
jer, 2006). Results from these two methodologies are
reported in Table A2 in Appendix A in the supplemental
data online.
Third, it might be argued that the results, especially in
terms of labour productivity, could be driven by firm exits,
where less productive non-fast-growth firms exit the
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market in the face of mounting competition from fast-
growth firms, pushing up the overall productivity of surviv-
ing firms. To account for this possibility, in Table A3 in
Appendix A online we have followed two different
approaches. We have replicated our analysis on a balanced
panel of firms always active throughout the sample period.
We have also controlled for firm exits by implementing a
Heckman (1979) selection model, in which the first stage
of the procedure controls for survival selection using lagged
levels of labour productivity as an additional selection
variable.
Finally, we analyse the heterogeneous distribution of
fast-growth externalities across regions, industries and
firms’ characteristics. We estimate the baseline models,
splitting the sample by firms’ age, size and industrial tech-
nological intensity. Recent studies suggest that small firms
are more likely to rely on spillovers, especially because of
their limited ability to invest significant resources in
internal capabilities, and thus expecting a particularly
strong influence of fast-growth externalities on their per-
formance (Abukabarr & Mitra, 2017; Audretsch &
Dohse, 2007). We then expect to find different effects of
fast-growth externalities on younger, entrepreneurial and
more dynamic firms in comparison with established com-
panies. We also test whether fast-growth externalities are
stronger in knowledge-intensive, where external collabor-
ations are more developed and firms can rely on stronger
absorptive capacity to internalize spillovers, or in low-
tech industries because of the scope of catch-up for firms
distant from the technological frontier (De Silva &
McComb, 2012; Sena et al., 2013). Finally, we analyse
the heterogeneous distribution of fast-growth externalities
across NUTS-2 regions and SIC2 industries to compare
the spatial and industrial differences in the strength of
these spillovers.
RESULTS
Employment growth
Table 2 reports the estimates of the effect of fast-growth
externalities on employment growth. In column 1 we
find an overall negative horizontal spillover effect of fast-
employment growth rate on the employment growth of
other firms operating within the same region and sector.
This may be interpreted as a sign of competition-led
crowding out effects when facing a strong expansion of
employment in fast-growth firms. This evidence is consist-
ent with theories of trade-offs faced by firms clustering in
thick local markets, between benefits linked to labour pool-
ing and specialized suppliers, and higher costs of labour
poaching and competition (Combes & Duranton, 2006).
In this regard, labour poaching effects might be particularly
relevant, given the skills shortages experienced in the UK,
in particular in manufacturing industries (Calvo & Coulter,
2017; Haskel et al., 2005; Kemeny, 2017; Morris et al.,
2019). In addition, this finding seems consistent with the
recent evidence of ‘superstar firms’ in manufacturing indus-
tries, where rapid growth of mark-ups leads to an increased
concentration of labour and skills in few fast-growing firms
(Autor et al., 2017). According to back-of-the envelope
calculations, increasing the fast-growth incidence rate by
10% leads to an overall slower employment growth by
0.082% in the same manufacturing industry and region,
ceteris paribus. This translates to more than 35,000 fewer
jobs per year across UK regions,9 a sizeable impact com-
pared with the estimated number of around 400,000 new
jobs created by fast-growth firms in a given year.10
Turning to vertical externalities, while there is no stat-
istically significant effect linked to backward fast-growth
externalities, we observe a strong positive spillover effect
of a higher proportion of forward fast-growth firms, both
in high- and low-tech sectors, which stimulates demand-
driven employment growth for supplying non-fast-growing
firms. In addition, the interaction between agglomeration
and spillover effects suggests a mediating role of agglom-
eration in determining the externalities impact, where the
externalities are more pronounced in more agglomerated
industries and regions, in line with the previous literature
(Audretsch & Dohse, 2007). In particular, an increase in
the proportion of fast-growth firms in downstream sectors
will lead to a larger increase in the employment growth of
non-fast-growth firms in more agglomerated upstream sec-
tors. Furthermore, by comparing the results among firms of
different ages and sizes, we find mostly that small and old
firms drive the overall results. We observe that horizontal
externalities and the moderating effects of agglomeration
are stronger for small firms, probably because of their lim-
ited resources, while old non-fast-growth firms benefit
more from forward fast-growth spillovers, presumably ben-
efiting from established supply linkages, but they also suffer
more from the competition within the same sector in
agglomerated regions and industries (Abukabarr &
Mitra, 2017).
Productivity growth
Table 3 presents the results of fast-growth spillovers on
productivity growth, finding overall a positive and signifi-
cant impact of horizontal externalities on the labour pro-
ductivity growth of non-fast-growth firms, particularly in
low-tech sectors. Higher proportions of fast-productivity-
growth firms seem to spill labour productivity growth to
other non-fast-growth firms, both within the same sector
and along the vertically integrated supply chains. Overall,
a 10% increase in the incidence of fast-productivity-growth
firms within the same industry and region would prompt a
0.12% increase in the average labour productivity of non-
fast-growth manufacturers. Interestingly, the marginal
effect of the spillovers is higher for low-tech firms
(0.17%), suggesting that there is more scope for pro-
ductivity catch up in low-tech sectors, possibly through
demonstration effects (Grillitsch & Nilsson, 2019). In
addition to knowledge spillover effects, positive pro-
ductivity externalities within the same sector could be dri-
ven by competition-led efficiency improvement. This refers
to the pressure from competitors which affect productivity
levels within the same industry. Product-market compe-
tition could enhance within-industry productivity through
selection processes (Foster et al., 2001; Syverson, 2011) or
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Table 2. Region–industry spillovers effect of fast-growing firms (HGFs) on the employment growth of non-fast-growth firms in the manufacturing sectors.
(1) (2) (3) (4) (5) (6) (7)
Manufacturing Large SME Old Young Low-tech High-tech
Horiz.HGFrst −0.0082*** 0.00116 −0.0546*** −0.00579** 0.00149 −0.000986 −0.00131
(0.00229) (0.00230) (0.0204) (0.00275) (0.00379) (0.00296) (0.00368)
Forw.HGFrst 0.00217*** 0.00366 0.00226*** 0.00143* 0.00333*** 0.00175** 0.00170
(0.000688) (0.00561) (0.000691) (0.000819) (0.00115) (0.000859) (0.00130)
Backw.HGFrst −0.000241 −0.000419 0.0107** −7.62e–05 −0.000265 0.000204 −0.00108
(0.000576) (0.000577) (0.00530) (0.000688) (0.000959) (0.000644) (0.00134)
Horiz.HGF#Agglrst −1.229** −4.743 −1.206** −2.923*** 0.432 −1.348* −1.425
(0.601) (5.885) (0.603) (0.708) (0.973) (0.751) (1.042)
Forw.HGF#Agglrst 0.378** −1.259 0.442** 0.437** 0.550* 0.342* 0.259
(0.178) (1.598) (0.179) (0.203) (0.316) (0.203) (0.390)
Backw.HGF#Agglrst 0.0366 2.371 0.00984 0.0419 0.151 −0.00250 0.359
(0.179) (1.846) (0.179) (0.198) (0.315) (0.205) (0.372)
Agglom.Indexrst 0.199 0.649 0.245** 0.0860 0.374** 0.145* 0.319
(0.169) (1.059) (0.107) (0.209) (0.160) (0.092) (0.395)
Firm controls Yes Yes Yes Yes Yes Yes Yes
Region–industry controls Yes Yes Yes Yes Yes Yes Yes
Observations 1,945,976 24,719 1,921,257 990,990 954,986 1,477,091 468,885
Firms 351,971 3135 348,836 128,402 223,569 267,559 91,305
R2 0.1226 0.1641 0.1266 0.1884 0.1449 0.1192 0.1044
Note: Estimations are based on the Business Structure Database (BSD) between 1997 and 2013 using an ordinary least squares (OLS) first-difference model with firm, region, industry and year fixed-effects. Robust standard errors
clustered at the region, industry and year level are reported in parentheses. Statistical significance levels: ***p < 0.01, **p < 0.05, *p < 0.1. Other control variables included but not reported: firm employment, labour pro-
ductivity, age, foreign ownership and group participation; region–industry employment growth, labour productivity growth, net entry rate, and research and development (R&D) intensity.
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Table 3. Region–industry spillovers effect of fast-growing firms (SGHs) on the productivity growth of non-fast-growth firms in the manufacturing sectors.
(1) (2) (3) (4) (5) (6) (7)
Manufacturing Large SME Old Young Low-tech High-tech
Horiz.SGHrst 0.0122** 0.178*** 0.00947* −0.00486 0.0327*** 0.0170** 0.00652
(0.00545) (0.0415) (0.00550) (0.00681) (0.00870) (0.00766) (0.00798)
Forw.SGHrst −0.00171 0.00678 −0.00182 0.00118 0.00505* 0.00248 0.00808**
(0.00163) (0.0118) (0.00164) (0.00198) (0.00268) (0.00198) (0.00315)
Backw.SGHrst 0.00290** 0.0360 0.00344** 0.00459*** 0.000571 0.000967 0.00549*
(0.00142) (0.0203) (0.00143) (0.00169) (0.00241) (0.00164) (0.00318)
Horiz.SGH#Agglrst −0.511 21.70 −0.769 −3.389 3.087 −1.580 2.731
(1.509) (13.31) (1.518) (1.963) (2.242) (1.936) (2.527)
Forw.SGH#Agglrst 0.225 3.604 0.131 0.182 0.109 0.328 1.481
(0.496) (3.760) (0.498) (0.609) (0.797) (0.562) (1.097)
Backw.SGH#Agglrst 0.991** −6.680 1.069*** 1.630*** −0.0102 1.196*** −1.091
(0.399) (3.536) (0.401) (0.485) (0.656) (0.435) (1.035)
Agglom.Indexrst 0.585** 0.403 0.526** 0.653 0.512 0.933** −0.857
(0.211) (2.113) (0.218) (0.512) (0.648) (0.454) (1.029)
Firm controls Yes Yes Yes Yes Yes Yes Yes
Region–industry controls Yes Yes Yes Yes Yes Yes Yes
Observations 1,889,243 20,707 1,868,536 962,391 926,852 1,437,390 451,853
Firms 349,496 3089 346,407 127,185 222,311 266,541 90,006
R2 0.2108 0.1815 0.2114 0.2021 0.2212 0.2153 0.2050
Note: Estimations are based on the Business Structure Database (BSD) between 1997 and 2013 using an ordinary least squares (OLS) first-difference model with firm, region, industry and year fixed-effects. Robust standard errors
clustered at the region, industry and year level are reported in parentheses. Statistical significance levels: ***p < 0.01, **p < 0.05, *p < 0.1. Other control variables included but not reported: firm employment, labour pro-
ductivity, age, foreign ownership and group participation; region–industry employment growth, labour productivity growth, net entry rate, and research and development (R&D) intensity.
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through within-organization efficiency improvements
(Abukabarr & Mitra, 2017; Schmitz, 2005).
Along the vertical supply chain, higher incidence rates
of backwards fast-growth firms seem to stimulate strong
positive effects for non-fast-growth firms’ productivity
growth downwards, especially for small, old and high-
tech firms. The positive spillover effect of fast-growth inci-
dence along supply chains echoes the recent evidence
suggesting knowledge externalities between fast-growth
suppliers and non-fast-growth customers (Isaksson,
Simeth, & Seifert, 2016). In addition, we find a positive
and significant moderating effect of agglomeration for
the fast-productivity-growth backward externalities on
non-fast-growth customers. Higher fast-growth among
suppliers stimulates productivity improvement of other
firms in more agglomerated industries-regions (De Silva
& McComb, 2012; Sena et al., 2013).
Overall, the results highlight different externality chan-
nels through which fast-growth firms affect vertically inte-
grated industries. On the one hand, employment growth
externalities are linked to agglomeration economies and
fast-growth-driven increased demand in downstream sec-
tors. On the other hand, productivity spillovers through
agglomeration economies seem more likely to be knowl-
edge and technology driven, originating from fast-growth
suppliers (Grillitsch & Nilsson, 2019).
The findings from our baseline specifications are robust
and consistent with the results of the GMM and ML esti-
mations provided in Table A2 in Appendix A in the sup-
plemental data online. Even when considering the
hierarchical nature of the main variables of interest, and
after instrumenting the possible endogenous variables
with their lagged values, we find consistent evidence that
fast-growth firms have negative externalities for the
employment growth of other firms, while there are positive
spillovers in terms of productivity. Finally, the results are
also robust in relation to potential selection-bias driven
by the exit of less productive non-fast-growth firms. Both
approaches, developed in Table A3 in Appendix A online
to control for this issue, show consistent results with our
baseline specifications, corroborating the overall robustness
of our econometric methodology.11
Spatial and industrial heterogeneity
Based on the previous estimates, Figures 2 and 3 analyse
the spatial and industrial heterogeneity of horizontal fast-
Figure 2. Average marginal effect of horizontal fast-growth spillovers on employment and productivity growth per region (NUTS-
2 level).
Note: The marginal effects of the impact of horizontal fast-growth industry–region spillovers aggregated at the NUTS-2 level were
estimated using an ordinary least squares (OLS) first-difference fixed-effects model. Fast-growth firms are defined as super-growth
heroes (SGHs) for the productivity growth models and as high-growth firms (HGFs) for the employment growth models.
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growth externalities. At the regional level, Figure 2 shows
that the negative externalities on the employment growth
of non-fast-growth firms are stronger in peripheral areas,
as the South West, Scotland and Cumbria, where local
labour markets are less developed, and the costs of labour
poaching and concentration are higher because of the par-
ticularly fierce competition of fast-growth firms (Sena et al.,
2013). In contrast, the positive spillover effect of fast-pro-
ductivity growth is more evenly scattered across the UK,
with particularly strong positive externalities for pro-
ductivity growth in the Greater Birmingham area, East
Midlands, Yorkshire, Newcastle and South of Scotland,
especially in highly agglomerated areas in line with previous
evidence (Coad et al., 2014a; Stam, 2005).
Turning to the industrial distribution, Figure 3 shows
that the industries mostly negatively affected in terms of
employment growth by fast-growth spillovers are the
fuels, apparel, mineral products and food-processing sec-
tors. On the contrary, the automotive industry, the sector
producing medical and precision instruments, and electric
machinery industries seem to benefit the most in terms of
employment spillovers. These findings suggest an overall
negative spillover effect, especially on employment growth
in medium-low-tech sectors, highlighting a concentration
of the labour share in these sectors to a smaller number
of fast-growth companies (Autor et al., 2017). On the con-
trary, medium-high-tech manufacturing sectors seem to
experience positive externalities from fast-growth firms in
terms of employment growth, in line with previous predic-
tions (Grillitsch & Nilsson, 2019; Moreno & Coad, 2015).
Productivity spillovers seem to follow a similar pattern,
with strong positive effects for the machinery, metals, com-
puters and information technology equipment industries,
and a negative effect for the medium-low-tech sectors of
leather, apparel and oil. These findings suggest that
positive fast-growth externalities are more relevant in
high-tech sectors, propagated through external collabor-
ations between firms, and strongly relying on the internal
absorptive capacity of non-fast-growth firms needed to
internalize the spillovers (De Silva & McComb, 2012;
Sena et al., 2013).
CONCLUSIONS
This is the first study to evaluate the agglomeration extern-
alities of fast-growth firms. Overall, we find that a higher
incidence of fast-employment growth has negative spillover
effects on employment growth at the horizontal level, while
a higher incidence of fast-productivity growth generates
positive spillover effects in terms of labour productivity.
Furthermore, we find positive inter-industry external-
ities: high-employment-growth firms in the downstream
sectors have positive demand-driven spillover effects on
employment in upstream sectors, while backwards pro-
ductivity externalities from fast-growth firms in upstream
sectors are mainly relevant to non-fast-growth customers.
These findings are more pronounced among small and
old firms, in both low- and high-tech sectors. In addition,
agglomeration plays an important role in mediating these
externalities, with spatially heterogeneous effects driven
by stronger negative externalities on employment growth
in peripheral regions, and with positive spillover effects,
in terms of both employment and productivity growth, in
densely agglomerated regions and industries.
The results highlight several policy implications. First,
the policy goals of job creation and productivity growth
might not always be complementary. While national and
subnational policies might be designed to promote fast
growth, it is important to understand the indirect impli-
cations for the employment and productivity growths of
non-fast-growth firms.
Second, having more fast-productivity-growth firms in
a region is beneficial for the productivity growth of other
firms overall. However, more fast-employment-growth
firms may put a strain on other firms’ abilities to attract
workers and to upscale. This points to the skills and labour
competition between employers in places experiencing skill
shortages, skill mismatches and the local labour market-
sorting problems. The imbalance between skill supply
and skill demand is a longstanding challenge faced by the
UK. Reforms and investment have been put in place by
all previous governments to address these issues, but with
limited success (Payne & Keep, 2011; Sissons & Jones,
2016). More promising policy designs would lean towards
subnational approaches that emphasize place-based strat-
egies to diagnose local labour market imbalances (Green,
2012), emphasize demand-led skills development (Froy,
2013), and improve local skills utilization and integration
(Sissons & Jones, 2016).
Third, the externalities of the fast-growth phenomenon
are highly heterogeneous across industries, positions in the
supply chains, firms and regional characteristics. This
variability should be considered when designing specific
policy instruments. This lends clear support to linking
Figure 3. Average marginal effect of horizontal fast-growth
spillovers on employment and productivity growth per indus-
try (SIC2 level).
Note: The marginal effects of the impact of fast-growth indus-
try–region spillovers aggregated at the industry SIC2 level were
estimated using an ordinary least squares (OLS) first-difference
fixed-effects model. Fast-growth firms are defined as super-
growth heroes (SGHs) for the productivity growth models
and as high-growth firms (HGFs) for the employment growth
models.
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industrial strategy with skills policy, aiming to drive
regional economic growth (Payne & Keep, 2011). How-
ever, demand-driven skills development is crucial in
responding to specific needs of skills for workplace and
fast-pacing technological changes.
Research on fast-growth firms needs to go beyond the
within-firm growth analysis to understand better the over-
all welfare effect of the fast-growth phenomenon on the
economy. Future research needs to analyse further the
specific mechanisms through which the agglomeration
externalities related to fast-growth firms operate, both
within and across industries and regions, given their
increasing relevance in the economy. This will then help
to design appropriate policies to promote long-term and
balanced growth.
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NOTES
1. Other frequently used definitions of fast-growth firms
in the literature are high-growth firms (Eurostat-OECD,
2007), high-impact firms (Acs et al., 2008), high-employ-
ment growth firms (Clayton et al., 2013), growth-heroes
(Du & Bonner, 2016), high-growth entrepreneurs
(Audretsch, 2012) and gazelles (Acs et al., 2008).
2. Manufacturing sectors include all industries with an
SIC (2003) code between 15 and 36. Firms with more
than 250 employees are considered to be large, otherwise
they are SMEs. Firms operating for more than five years
are considered old, and young otherwise. Following the
Eurostat classification, manufacturing high-tech firms
have SIC codes (2003) equal to: (24) chemicals and phar-
maceuticals; (29) machinery and engineering; (30) compu-
ters and office machinery; (31) electrical machinery; (32)
information technology (IT) and communication equip-
ment; (33) medical, precision and optical instruments;
(34) motor vehicles; and (35) transport equipment.
3. As a robustness check, we estimated the vertical indus-
trial integration externalities also at the sector-country
level, considering the incidence of fast-growth suppliers
and customers located across the country. These results
are consistent and are available from the authors upon
request.
4. The Business Structure Database does not provide
enough information to estimate total factor productivity
(TFP) for the population of businesses in the UK, and
thus we rely on labour productivity. Using the Annual
Business Survey (ONS, 2019), we have replicated our base-
line specifications estimating TFP, but only for a limited
sample of firms (around 12,000). The results (available
from authors upon request) are consistent with the main
findings, indicating that turnover per employee can be
used in this case as a good proxy for productivity.
5. We also estimate the spillover effects of HGFs’ extern-
alities on the labour productivity growth of non-HGFs and
the impact of SGHs’ externalities on the employment
growth of non-HGFs. The results are robust with respect
to the main findings and are available from the authors
upon request.
6. To test the robustness of the results and to control for
potential omitted variable bias, additional checks also
included in the estimations the level of unemployment,
the share of population with a tertiary education degree
and the gross domestic product (GDP) growth at the
NUTS-2 level, as well as region-year and industry-year
fixed effects, in order to take into account further region-
and industry-specific time trends. The results (available
from the authors upon request) show that the inclusion
of these additional control variables and fixed effects does
not affect the precision and significance of the estimates.
7. The Ellison and Glaeser (1997) region–industry
agglomeration index is measured as the difference between
the squared share of employment of an industry (s) in a
given region (r) and the squared share of employment of
a region (r) in the country divided by the squared share
of employment of the industry (s) in the country and by
the Herfindhal index of industrial concentration.
8. Additional results (available from the authors upon
request) show that the methodology is robust with regard
to the use of variables in levels rather than differences.
9. Given the partial effect of the change in employment
growth rate with respect to the change in the proportion
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of high growth is estimated at 0.082% and the known
sample mean of employment growth at 0.477%, the pre-
dicted change in employment level is estimated at 0.48%,
which is (1 + 0.082%)*0.477%. A rough calculation of
the employment level with a decrease of 0.48% for an aver-
age firm size of 21 employees and an average number of
firms in the sample of 352,000 a year is then 35,288
fewer jobs.
10. The existing evidence suggests that fast-employment-
growth firms (HGFs) generate the majority of all new jobs
in the UK. For the period 2006–08, of the 2.4 million new
jobs created by businesses employing 10 or more people,
about 1.3 million were created by fast-growth firms, equat-
ing to roughly 54% of the total (NESTA, 2009).
11. In additional robustness tests we controlled for the
possibility of a time lag in the materialization of knowledge
spillovers by lagging the main independent variables (the
fast growth spillovers) by up to three years. In addition,
we tested the sensitivity of the results using the levels of
variables rather than first differences as the main regressors
in the specifications. The results for both robustness tests
are very similar and consistent with the main findings,
and are available from the authors upon request.
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